Sex- and strain-specific expression of cytochrome P450s in ochratoxin A-induced genotoxicity and carcinogenicity in rats.
Ochratoxin A (OTA), a nephrotoxic and carcinogenic mycotoxin, is implicated in the etiology of Balkan endemic nephropathy (BEN), a chronic disease affecting populations in the Balkans. Patients suffering from Balkan endemic nephropathy, urinary-tract tumors, or both are more frequently extensive metabolizers of debrisoquine than persons unaffected by these conditions. As shown previously (Castegnaro et al., Int J Cancer, 77:70-75, 1998), OTA induction of renal tumors is markedly sex- and strain-specific in Dark Agouti (DA) and Lewis rats, with DA males being most responsive and DA females being resistant; only DA females were phenotyped as slow debrisoquine metabolizers. Formation of OTA-related DNA adducts in the kidney was closely correlated with renal carcinogenicity. To elucidate the critical biotransformation enzymes involved in OTA genotoxicity and carcinogenicity, the expression of cytochrome P450s (CYPs) 1A, 2A, 2B, 2C, 2D, and 3A in the kidney and liver microsomes of untreated and OTA-treated DA and Lewis rats (both sexes) was determined by western blot analysis. Chronic OTA treatment was found to modify CYP expression in kidney and liver. In the animals most susceptible to renal OTA carcinogenicity and DNA adduct formation, the OTA-toxifying isoforms (CYPs 2C11, 1A2, and 3A) were highly expressed in the liver, and little of the OTA-detoxifying isoforms (CYPs 1A1 and 2A) was detected. CYP2D was not expressed in DA rats and therefore is not involved in these phenomena. Our results confirm that the strain- and sex-specific genotoxic response of OTA is controlled, in part, by CYP-mediated metabolic reactions that convert OTA into DNA-reactive intermediates.